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(57)Abstract: 

PROBLEM TO BE SOLVED: To make even a wafer processing for 
achieving the high throughput, by a method wherein a plurality of 
separated chambers are formed inside a vacuum enclosure: gas 
distribution assemblies are arranged in respective processing 
chambers; gas sources are connected to the separated chambers 
and power supplies are connected to respective gas distribution 
assemblies. 

SOLUTION: A carrier chamber main body containing sidewalls and 
bottom face supports the cover by the sidewalls in operation so as 
to form a vacuum enclosure. The sidewalls form at least two paths 
respectively on both sides thereof to attain access to the other 
chambers in the system. A gas diffuser 231 arranged in a load lock 
chamber 112 uses conduit tube connected to a gas purge conduit 
line. In order to distribute a gas to respective processing regions 
from the same gas source, respective processing regions contain 
the gas distribution assemblies arranged by passing through the 
cover in the processing chambers. In such a constitution, the gas 
distribution assemblies in respective processing regions feed a 
shower head assembly with the gas while an RF feed through 
supplys the shower head assembly with a voltage. 
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mm^m-f^^^^^ti-i^^t. (b) sajls^ccbb 
sn/tjaa^tcs^sn/cz/xisi. (d) mt^^tfTs 

So 

(pumpinqchannel ) t. <D^ilpJt6^cM 

$1^0 20 

So 

<b) APttalB::>*^Xv^{cEB3n 
/caiPi^Wr^:^>^^i. (c) UiB:7-^X-7^CCfi^ 

[iSS?3110] tJiS#:^/X^iST-l2>>^«;*^ (a) 
^^i. (b) flufBSS^DTCciBa^ni^c":/^';/;^; • -f 
hi. (c) tJiB:/n^;:^ • KOTtcffigS 
ti/cffi«<b. (d) loa±©iaS:^y^*Bfffa:/P->;^; 

' ^V- V^cm^iM^l^mL(Dij':^Knt. (e) BU 

jAtf 1 ot(±(D^:^ AP. %#tfi»*3i 1 latttD^Bo 

[iS^:Sl 1] ^^:^»iHT-i2>::^U*n'ojyJi(D55f 

ClfS^^B 1 2 ] S:^X^iBT-l2>::^ U^^^tStcffiKS 40 

ntcm^m 1 1 iBiso^o 

[it^ 1 6 ] ^'ii/AJastiaffisoaaia*^ 



«pPI^ 1 0- 1 5470 5 
2 

:7-^Xv . S^Xf^A€:3e>{c^tfft*311 2fBJ8(D^ 
Bo 

CsSjCT 1 8 ] B«tB^:/7X-7 • vXt-a*5. 
( a ) Xv^<b . ( b ) fglB:/^ Xv^tciB^S n 
/c:^x*WT^;^/;^Wi. (c) fna^'^Xv^^cs^ 

m^mi 9] mri3^^;^5>gBr-fe>:/';;&^ (a) 
#s<t . ( b ) HjfB6S<DT(ciBa3 nytT^n ytj-y^ 

U-hi. (c) fria:rn-^:^; * hODTCClBSS 
n/clitei. (d) loW±(D«iS:^X^fffB:rD-^*r 

• >'-U-h{cai0iiOl'Oj£Lh©:^XAP<?:. ( e ) U 
^Pi:/-7X^aii/>^61f^K««: 1 oj&Uia):^x*SO 
i^tf 1 o«±<D:^-X AP. ^^tf 1 8 IBtlOSS 

So 

[0 0 0 1] 

*^Xf^A*sJ:2:/{H/7 0f>X7^A«fi£a5p°a^^t?Ka(cH 

i:x±(ommm^mr^^mmM^ty:^^^ (staged vac 

uum system) JC^T-So 
[0002] 

(ommmm^m^ tn^iycx- v ;i/ ^ ^ > / ^i^^ 

Mm-T-r -{ X ^SSiST ^ /t«6cD^*fl^ri8!l^fl^J5:i^a 

tux. -mm^c^irfxtihti^ji'^dcU'ox^fco ^ 

x/>i!!!!SM (single wafer processing) 
— JSCC. ^— <D•:;x^^3&5^as^c/c^^)^ci^a3n'5 5F^^'> 
<D»:>x>'>^Ilte'g±tciBaL. iHUK-^^seo" liiKt 

[0 00 3] ai4di:c;^2tt. rSIS3nt:li-2>-'^•^.^ 
iCTt^:^f*A 1 OcDfi^J^Tn-To a Hi. ^'-^^xtt (No 
vellus Corporation) i>^i^X^X^ ^^"^ v ^fSMMik^ 
«:^^X^? • ^^-iKDBS^SH-Ci-S. CC[)d^5^X37 • 



3 

^z-ooj'i^^imm 12.13 ^^t?, 1 8 
i^a^nfcft«^•!?x^^ • >'^> K»j>y - Dd<*:' h 1 6 

1 2 tci e^-zs-o^m^ti. m i v ^mmmvo 

WCC, 'I;x/>«— gOCltt-:5o5^XT-A«cJ|«3n. ^ 
^>/^'^c^ill5n. -^c-C'^x^'N^. (iiig^±r3 6 0 10 

[0 00 4] 02A4sJ:afa2BW, -^-rhv^ -^^^ 
-^n^^-a (Mattson Technology) ?)>6A^"C^ -S^'^* 

HT'^-So n-Kn :^^M2 0 45j:af!fiaiMl m 

1 9*Wr^o b 1 6Ji. 4tJc^ 

^(o^ c^^^^im-r^it^mmM (cvd) ^j^j:^© 
[000 5] ±a<D^^xi> • ':;-ju-ciltf ^n^J&a 

^:«C^^)<b-r^>'^'^;^Ma(Dl•^OD^^.«S«, 

[0 00 6 ] mmoii^-^^^m-r^ 1 o(of^fi^:??j* 

[000 7] 03(J. »IK©t5(||^»^x>'NiaSMl 24 
^SOfc^'y:^it • ;/-;H 0<D^Ell47n"ro ^3 

jHII^-V^^^^OTT^^^-f K ■ VT^yrJl'Xa (Applie 
d Materials, Inc. ) tf^hK^-f tti^^^ CCD 

fiaiS^18«. ^x/>4i^Xf*AF»gco 1 oQ&g 

;&^6SU(D{4gtc. 1tR:^9lK©ft«s;*>x>'^^^lMMl 2ra 
^nfcfe^iC'^x/Aiaa^i 2 44o3^riR§-r^«3S 

[0008] 50 
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!7 h > h (footprint)/ x X t?" y > h (faceprin 
[0 00 9 1 

mmwL^mmr^. ^^ly^m^tc mm^v-:='>^ 

[0010] *^?g<D 1 -zXDmm-Cltt. 9 ^ .y^^ifii^T. 

B^S^Urffiai/. J^l£;14^?y-x>y . ;^/;:^:&^^.>y^' 
[0 0 1 1 ] **?g(0««<DSSa-c». S^i^>/^P«i<D::^ 

[0012] 

[^(OJ^SI] *»WW-Aa(c. tttfcco-^xM^lil^tc 

jfiau. «(ii^C'^x>'NMa^(Dfij,'^,iv;i.^»^3:yN • 
>Ky>^5/(D*^Jt^i*lte•&LT]i5^^,S'i?x>r^^^la. ^^x 

•^x>'>:|:>/::^fAic^A'r -S/ca&ODa- KP i^^i. 

L < tascc^oiffi^t 2 o«±<7>«vs^*s^ w-r ^ 



loo I 3] mAUi^^umi^t. ^mmommtyj^^A 
1 oo^nmjiCTjkr. t^^TA 1 0 oii. i9#cctg^ 

S 1 0 1 (C^^n. fi!:«35:iJiaffl::i-:r ^Vy'^^m 
(lL//caAA5>X7=^A'C4>^)„ Sx;^7"A 1 0 OW— MCC, 
4SSa)^i|S^^tfo ^Ufyi^^ • y b 1 0 

9 (S8#M) -^xyNOoa- Fa ^^1 i 20 

':>mm:^'r-iy>^w^\02t. ':7x/> • /^>F^^ 

iR^-r^JSaiMl 0 4 fft^Ml 0 4(c:aXD#C:f6n 

«lftK:^^^.s^:^f;^ • >'^•^;^ 1 0 3 , ffims 10 5. fcct 
o^^ma 1 0 7 3^c<b\ e^xT^A 1 0 0 (ommosmu^ 
m^^-f^^ UT^^^iR^-r^t^aji o 8<7>480h-c& 

c 0 0 1 4 1 mm.:^v^-'j>i^^mm 

08 loJaJl©^|^liiffl•^:,:/^ . h 1 0 9^3t 

^T^ifedbJc::^^-.. h:7*-Al 1 0 (cafe Dj#feccaj( 0 
f^C:t»5n/cl'oJa±0^:c7N . ij^ y Melis^l 1 1 ^ 

Al 00(Dfrg;:^'f'-i^>i^««l 0 2*7^^. 40 
' b 1 0 9(C^RS$n/t•^x/^^^. iEM:^>'^'- 1 

3 9iCieg5ti/cl-:>felJi<DJ»l 3 7 (^i^6*>S6# 
M) ^^^e^i^x-f-A 1 0 0rt{cB(»)An6n5« h 
^Bag'^ j:>^^ • ^'^V 1 1 3«. ^x7^•:^■b:rh 
HIk^I 1 liJj:t/P- Kp-^ ^^<DjS2 0 9 (ai 1 
#M) ccWg^u/cX7"--i;?>i^- h:7:t--Ai 1 
0±5C»g-rSo HaH'^x^'^ • >'^>K^ 1 1 3W. 
Ka-^^5^S1 1 2rttci2a$n^n- KD -^^ ^ • 

h 1 0 9|^<D'^;x^^0-O7'4^5^>5^€:^f^C0'^?:t>'^ • 50 
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t:->y • >^X7^AJS:^tf*:^g80[)>'X7'Ar?Jtl*W 

«:ffiffi-ct€> 1 otD-iix^A • K^iur. t)^)y^ 

(Equippe Technologies) <DMS;S#ATM 1 0 7 t.fc 
»10 5*S*-5c '^x^'^ • -7-^ tr>y . -fe^l/^ti, "^^x 

>'^^s^^^liiT^/c«)K:a- Kp ^^1 1 2 tcgBa'r-2>str 

tC. :t?-fe y h 1 0 9rt<D':^x^^CDt^tfecl:^:F•i'x'^CDie^S] 
^rt^ifE-rSp S5gV:^7*AMiS<Da3K^^fflICDfc8?)(C. 

( Envi roco Corporation) . t}^)y * Jl/^ TlH11^ > :7 
^riW«:«>S:7^>^-xa (Flanders) . *fc«/7<; 
:7:r;^-rlH^1f>^r:^CC^^:7 h-^tt (Filtra) 
?5>^6A^nJt6^U L P a:? ^ ;i/i$j^(Dgf^>';^T' A^. 

hr74^--Al 1 Ocr)±SB(D^ail 1 5C01Sa5Cc 
KOflt:f^o 1 b(0±,m<0^^^m\ 1 

br^-:$r . ^r.:$r 1 1 1^^^^, 
[00 1 5 ] P-FPv^S 
09 ti. *I^^CDP-Fnr:;i57^1 1 2<DlllteWICD^ 
MWWMm^-C^^o P--FP'>^^1 12WIIIJS2 
0 2, SSI52 0 4. fcJ:CJ^2 0 6^#tf« fiiM2 0 2 
'^x>'^:§rK^^y;^T•A 1 0 Otcgx*3An/t»9X^'> 
Xf-A;&i6K0fcBT/cd?)<OP- FP >;^ ^il«P2 0 8^ 
H^r-S, ffliJM2 0 2 ©SgiMP 2 0 8 ©S*rffliJfC. ^ x 
y^^P- FP'^^^^l 1 2*>6taai^l 0 4 (^^-a- 
•T) CC^^2l$#-&/t2sb(Da8S2 10.21 2^S:ieg^ 

:feJ:<>'>^y h^?T^^^x-^^<^^L.'C3l3S2 1 
0. 2 1 2^®^t-'5o P-FP':'^mi 1 2<Dffig=fP 
^■^^tft«*tf^c^/cJ?>(D«^f^n2 1 4:teJ:D^» 

'^'mmmi^fc\tM2 i 6^p- kp --^i^^i i 2©— 

[0016] '^?x/^ • ^^>F5;^•>x/^H^^fflfflLt:. 
•^x^'A^P- FP ^ • h 2 1 8 (CHX0JA^/^:^3 

9tOmrci:?&^r|f-5J:5(C. P- FP d^^i i 2rt 
T^raPB'Sr^Jl^/cMWW: /^^S^■r P - F P ^ • 
:^7-i2 5/ h 2 1 8^. P - FP-^ i'^l 1 2|^{CgHg-r 
^„ a- FP-:' • :^42 v F2 1 8». 'i?x/^Mffi2 2 
OiCdtafeO'tC 2-:>iy_h<D»>xyx;£:^}^^€» C ttmit 
L/t>. •^x/^Mffi2 2 0«. -^116^2 2 4±CC^Pi^4s 
C^/c^*^(c5^3n/c:^-»2->' h • V 2 2 2±(Cff^ 

fiR-r-So h 2 2 2«fii@^ar;V5^'i?A-Cff^^ 

I/. ^iE:&rsi}cii«^o. 6 >f ^^-^or^Ri^^ji^riegL 

/c^x/^^$^Jl 4t5(^r8i^«^^acfc^(C'r-2>C<b3&ia 
^bl^ S9^^"r^jSt«?»lTii. 6^JCD•:;x^^J^ffl2 2 
O^SW. ^1 2ft©'>x>^^«^3^^So 
[0017] S•^>x^^]^2 2 0»d>J^j:< <!:fe2-:>CD« 
2 2 6^ia^U. -eC{C5:}$U'-Jb2 2 8>SriHgL. 0 
X 2 2 0 (D±gB{C'? xy> €r^Ti C i tc J: 0 . 



2 2 8}CJ:»5'>x^>ffiffi2 2 0 1 5 mils 

[00 1 8] n-FP^^Sl 1 2cr)^ffl2 0 4 ^MS 
Ti^J:^icmSb^M2 2 4kt. FD 1 1 2 
rtcr>:<7i2-^ h • :7'U-h2 2 2*3tf#^So O-Kn^r 
^^1 1 2(Dmm2 0 4<DTCcffigbfc;^r •y:^' • 10 

d?-^'eCDffeCDxU^-:$f • t^Xf*A^<Z>^-:$'«. *42 
2 4J&P- Ka t.i^^l 1 2rtr±T*I^K:tt*it-C<!: 
tCcfc«5. mCD'^x^^:$:. D - K U ;r ^5^^ 1 1 2 CCflJi I;? 

[0 0 1 9 ] 0 1 0«. jEffi^*^K0^O/ctt^<7)n- 

KP:y i^^i 1 2<Dmmmx^$)^o t^^v h - rfx^- y 

2 2 2», ::^U-F2 2 2^^Jt-r^tt*H#;gt--5*.Cv 
gB53'2 3 0=g:^t^« > h • h 2 2 2<DJ1-iSa5 

f >2 34r:7*U- FCCSS^tl/cy^-^-lf 2 3 2 20 

tcj:orrail^*st>/tMi^cc^}#T^. h 2 2 

2^Ctp*«2 3 6^^t:f. '^:«:>'^7&^Mffi2 2 0tC^f#3 

C002 0] HI 1«, U-Fd-^^^l 1 2©iEffi$4 

-^2 3 8«. KG/cSK$n/c{iar^5nrii-So 

•:?*>'^^«I«P2 0 9». nI«ltt2 4 0±(DPri?^^ 
x--:$/2 3 SJCj^^nrc^^o JB2 0 9^g3t:r-5i© 

r5'^^x-t>2 38;05«l4L/rffliJll2 02*^681 30 

ti. mz 0 9<DffiBrWKi^$n, yci^rtt2 4 oj&^m 

P2 0 9{CRgK;&5rt. ^«n2 0 8 (S9#RS) 

[0 02 1 ] \ 0 l±cDn-Fn >^^i l 2 

*5<J:0«3I^1 0 4(Dl8«{arBCc. n--Fa^y^^*5j: 
c;fJ85^^K^gFm'r^rt®K^^>::7-i 2 1 ^g:®^ 
a-Fn-^^i'Mi 1 20DJSffi^&jlLrgt^P2 8 0 
%ISSO. SFMgK7 0 4^^L'CjJ<>:/l 2 l(C«gS 40 

[J . . y^i^^^^A (Edward High Vacuum) ttJjP^A 

[0 02 2 ] jsii^i 04«. V Y^^mm. 

K2 1 0. 2 1 2^rat:tr. P-Fn-^^^1 1 2(Cfl[ 
ST^P^n2 8 0^/M/T:^*X^^l^m-rci(Cct 
0. n-Fn^^/^l 1 2^/M^rK?ggF^-r-S>C<f::0i 
SI*Ot>o P- FP vi^^l 1 2^:^Un^;^7"A35i6 50 
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(gas-bound particle) »JB3^S 1 0 2 rttcffl?! Sn^^JC 

i>o 3 :Ac^*r<Diia^ffiii-rs/c«5{c. p- 

FP^/^S^C:^';^ • f^^^ A-1f23 l^iS^-r-^o 
X • :7:x-if2 3 l«. n-Yxxv^'mtsm.^ 

^— lf23 1». T^^/ :7:x— !f(Dg$CC?&oTiea5ti 
/clSacD#-F2 3 3^:rt^Ur. fc•^/c^?^# <)&S^ 

[0 02 3] f^^r>»U • :i<t;^^^a> • P- Fp 
BI12«. *SIK(DP-FP'^^^1 12CDSlJcr>^W 

(Dmm^nwn^^. p- FP *v 1 1 2 «^it2 0 

2. jgffi2 0 4. *Jcfca'^2 0 6^#tf. P-FP-^^ 
^112{3:. 2ofl[)i$}^L/c3aJ^*-5Ci«ft^U^2 4 
2. 2 4 4:feJ:iy^jeii^*gj2 4 6=$:^tj, f±^^2 4 
2. 2 4 4W. ^\±m^K^ * ti^zv Y^^^. 
(Dcf3tC^x^^?:^■r'5o Stt^^2 42. 2 4 4«. 
f±W^2 4 2, 2 4 4cr>SSB<!:Ii§S^iiia;-r^3EJ*:/7 
F:7 4^-A2 4 8:foJ;OTlg|5>^^ h:7 4'-A2 5 0 
^mr^. F:7:f-A2 4 8, 2 5 0 ^r^RI^4d 

i>/cfs»ra<^tc:3a#-r^?c8«){c, f±^^j^2 4 2, 244 
mcmm(^^m2 5 2^^r^ctf)iix^^. mm 

^iS246«, P-FP:'^^! 1 2*^e>ja3^1 0 4 
Oin-lf-r) ^(Ori^^:^(Dftib(Dlr>ia±(omm 9 
2%^t?o aKi 9 2«. F^fcj:Dfxy F^ 

[00241 f±W^242. 244»^tl^nxu-c- 
^ -Vi-:? h2 2 4^}g^L. P-FP^'^^rt-Cft^ 

-So {±mm2 4 2(0^n^^y hy :t-/^2 4S(D^t^ 

(Dmmm^^m^^^fc^sb^c. p-fp^^i^^i i zj^o 
mmmcmmyy>t>2beiwiwr^. f±^2 4 4 

^/cs&jc. ^y^>iy2 5 8^^m('CWi&r^o i±m 

^242. 2 4 45iSK:7^>>?2 5 6. 2 58(e:J:^ 

xmrncmmv. u-Yuy^mii2[^ifcmLLft^ 

SK^C0f±W^^2 4 2. 2 4 4^^(f-So 

[oo25]^ra26o, 2 6 2cc«. ^cccieg^n 

-A24 8, 2 5 0d5^:7^>i^2 5 6. 258-Cfe 

m^ti^o^^mm-r^fcibic^ ^ra2 6o. 2 6 2*]g 
iftvx^m26o. 2 6 2(^M^^^:y:^^mmt^. m 

ff*. ttW^2 4 2, 2 4 4«. miZdCfjk'T&.mxm 
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2 0 9 4tfJ:0'r^^:xX-^2 3 8 (01 1 #M) ^> 

f^r. gr«^28 7. 2 8 9^/hLt:«ffU. SJRtt 
^^»^««2 4 6 tC^Sft-r-So f±W^2 4 2.24 

4 6 {C^i6T'5o ±Tf±^^2 4 2. 244 

mm^mmmM2 4 e icssftLrjgi^^ i o Atim-r 
[002 6] ^ *^^*.c^^ag^^^) 

^^^1 1 2'\JgjML//cO. n-- h'Uv^mi 1 2;0^6 

ocDMSSi 0 2^c{4g'r'S•^?^>'^ •/^>K»;>5^- pjj^ 

L//c*^o-C. a-FD'^^ h2 1 BrtCCta^S 

n^<b^{c. m(c:/u-F±(e:|^lL:;j:^>(ciea3n'S^D 

'^(D^:t.J^ ' F^W. ;^*^WfC. jaS^l 0 6rt 30 
[0 02 7 ] ^ x.^^iiLmiT'-^ (^x>'>043.CnMS3C^M 

^i^;^f*Al TO^Sr. ISfSBl 0 20§/7-lr^:f hEg-^ 

h • F©JglKtc*fl/ffit*«ltc?9-:^T:^-t2 2f Kg 
Ss^l 1 UCPSTSC?:^J^^>:7*1 7 4tDTSP3^}^ 
1*1 7 BCCflXO^^t^t/cSoO^fe-feVI?-! 7 2. fcJzC^C 
Sfl^^'5>>^l 7 4CD±a533$ft 1 7 7CC. ^fjE^-S-b 40 
>1f ©egJC-^^-liTiegL/cS OCDTfex $ ^ 1 7 6 

a? *5 cfc ^ ^ -fe > 1^ r $ n -2, o 
[0 02 8 ] •fe>1?*coHi:^«. >^jc&■r'Sr:^a^ • r^y 

f^-5J«CA^U, '^?*^^35rsp-Fa->d7^1 1 2(C2I 
^ h 1 1 3*i^'^x>'^^^^- Fa 5^ • t)^ :v h 2 1 8 
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•-^*«SJ[plffi«8«CDl¥«ffl«. 5^a:> (Cheng ) 6C[)*H 

1^^l^4. 8 19. 1 6 7^K:$6ccafL<faa?nr 

[0029] 

0 1 3^i, *SI?3®teffli^:^^A 1 0 0(D^MHr* 
So taSI^*miffliJM3 0 2fcJ:t;figE3 0 4^^^. 

ffm-r^o mmm i o 4cDffljig3 o 2 jass 1 0 e 

^J:U^U-YUvi7mi 12^^j#rSo ffl(Iil3 0 2« 
MMCc-eti^n^i>3^j:< i*>2ocDiiK3 1 0 ' 

So #^co«M^l 0 6*5j;iyfn-F0 5^i5'^l 1 2 

(DM^mmiimf&^ti. i>^7^Af^CD^©*^;&^pJ#gCC 
J^So tSSI^l 04(DJSM3 0 4«**3l8S3 0 6*IH 

>F75oo«f*gL. mmm<Dms(^mm^ti?>. s 

6tCj£ffi3 04«. loJ.:^±cDXTj > h^r ^^^x- 
^;&^<*fiLT®KpjeECcS#-rS/ci?)CDlSS[(Dillfg3 0 

• >'>--i?P3 0 9fc. JftSl^l 0 4Cr)JSM3 0 4 0C 

isa-rSo 

[ 0 0 3 0 ] H 1 4«. tfti§^<DaJ»»rffiig'C*S. til 
M3 0 2«:geg5n/cji8S3 1 0«, 2ocd<B;5iJX'; 

BS-rsci^i-ctSo ii883 1 o^t&tmmme is. e 

2 0 (HI 5#M) <D^:^^^m^e 1 oi^sfc^-tt. 

':;x^^ • t-i> • -^T^j^^ji/e 2 8±}cBes^# 
[ 0 0 3 1 ] 71 "J -y h^f^>^ u h^<D$fJiai:^^(i, 

:/-7> (Tepman) 6CC J:S*l|!^f*SS5 , 2 2 6. 6 3 
2^*jJ:CKnV'7- (Lorimer ) (C J: S*ffl#fiP^5 , 

3 6 3. 8 7 2#CC§a^$nr*5 0. l^:&i*>#HBCCj: 

[0 03 2 ] ^a^CD»:7x>'^ • >'^>F^ 

^1 0 4rtrss^clPllteTS/t^^)(D^|oii^i^c^ig^c^) 

Stfc®^^T¥MllT'*So '^:t^>^ 10<D^+>>^<3&:* 

^^>FU>:5^• :ru-F5 2 0. 5 2 2^W*rSP5j< 

mm^cmmx^^ ^mM^smi (vhp) ^utjc-^ h 

a. r2a?6at^^^a'i<5^ F (Two-axis Maqneticall 
V Coupled Robot ) J tf^Srh 1 9 9 5^11^210 
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mfoMm^^^. 4 6 9. 0 3bn<D^mv$,^. 

5 0 2o<DS?g^^ (hub) («8E«i7^ t> 
^) if^^TJl/ • •^:x:.>'^ • K5 2 0. 522(Om 

i6<DM:^^S«-r^o i^;^r^A 1 0 0 p«90 1 -zxomwii^^ 
hmcomm^. ifuu 1 ocD^as^ 1 0 6 i)>^swmm 

l^:^r&j<oStt*5j:a^lllsai«i^«5-&3sWilS'&-reci lo 

[0 03 3] lll«5i7^>::>'5 2 4<Dffi 

t)5 04. *jJ:tf (l|lfiSS^^>:7'5 2 4<DTCc|HlfJi 
WOCiSSL/c) ^2fiBl5^^>::^5 2 ecDfitSB 2 7 tc 
L-^jO^O <h85i0ftt:f6ti/cm2ffi53&^l^5O 6^^t^ (0 

1 0KJ:orSJ:C^Hi5 0 4CCHXO{^t:f. ]S@3t«5 1 8 

tt^o ii4^3&Hi5 1 4^mm-s:nb i 6K:j:-5r®*^ 20 

li5 0 6(CKO^^i:t. 3Sag^5 1 2(C<i;"or^*^> • 
:/U-K • TH2>:/U5 4 0(e:K»3{^l:r^, m^>^>bO 
4. 5 0 8, 5 0 6. 5 1 4fcci:0'jKEliI5:l*5 1 0. 5 
12. 5 16. 5 18<D^®«. • r/U- F • r 

•fe>:/»;5 40<ba5i'^>:?"5 2 4. 52 6<!:<DW© 

[0 03 4] fiS:5i'^>::7'5 2 4. 5 2 6 ftjiig 
rH— *|6jfC|gKt--5 PsK 'v h 5 0 0 fettAJ&itiiCv 

2 4. 5 2 6;5^ei-t&*fftjia[rS*f^ri^CClg|£*r6 30 

TH2>:ry 5 0 0C[)PI£»»^L^CCi*i. -eORt) 

occ^x>'^ • K • r-fev*:/!; 5 4 0*^ aietc 
[003 5] '^xyA • :/u-F • r42>:/';5 4 0«:tg 

g3^/c2^$^CO•:7 J^>'^5 0 2^^S^?nT*50. ffl^CD 
'^a:/^ • >^U- K5 2 0. 5 2 2 ;!^J8gl^ 1 0 4 (DfflJM 

3 0 2CD^l^<0'^7*^^alK3 1 Ort^grf^St. ':):f:y>3& 
^©S^l 0 6<D$iiSi«ii|56 1 8, 6 2 0(Ci^t)iA^/c 

^MOjJ^-^ h5 0053:. 2 -:>C!>tB*f3Sa(C*tJS: 40 
SBE5^^>:/5 2 4. 5 2 6 ^1^1— ilg-ci^— ^^r^cciii 

oc. mcDMnsiigB 1 8. e2ot(D'y:r.j^^^(,cm 
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jte^Sla^^:^ hJc«^2Sbf^^--K*>&0. c©^-K 
pl:^f<D^-ar3{»Sffli5i?^>:7*5 2 4. 52641^1 
-HiSrJ5*t:&F^^Iilfe$ii^o C<DII2^-K{i. O 

• F • Ti2>:/»; 5 4 0O'^7x>'^ • F 

5 2 0. 5 2 2€:3ll«3 1 O^iiUrfiia^JSB 1 8. 

6 2 OrtM^ST-S/cis?). ^/ctij|^tC-eC;^;^e>>^U- F 

^t>ii^flai>r. asK«>r F 5 0 o-^nA^^^c^^cm^T 

^i^tc. ^x>'> • F ■ r-fe>:/'; 5 4 0(Dp|«F 

[0036] •^;x.'^ • r/u- F • T-fe 5 4 0<D»5 

• :/U^F5 2 0. 5 2 2^@li^A:«»^^^S:^f^ 
CCSin$Hi:r*J</ca?)tC. SIEI3^fitf*/t«y7A5 l 2t 

5 1 8<DisitcigawR«t^fiefflLT. &mM^m<DmMys 

8CD^?f^^/cWIM^CD^^*^-->T'^£@^tttC 

• F • T-fe>:/»J5 4 0<O]K[pI:^5 1 2. 5 1 

S^CSte^Stl. ^©ratCfflSf -5 l*tc7>^^5 4 2. 5 
4 4-e*^. ^5 4 2. 5 4 4«ffiJftLr. mm^B 
12.51 8CDiSHCC8(D?^ff$cD^N*5r->^ff^^TSo 

^5 4 2. 5 4 4fci. <iWciliSpJtgr*o*r 
tiECc±TK:EB-raci*5S$bi^o Hl^ 

^A2(Dm\m\mm^b\2(Dim\^m^. ^ctc 

@^fl^CC*S^-r^-^, 02ffl«JK!|iI5:#5 1 8<Dpffi(I 

^il^. ^cJci^DjtBJc^f l^acc. ^2S5 

4 4 <^)® 1 ffl»jS£iii 5 1 8 (Df^ro^ii 0 . -e C CC@ 
}£ft5ccte^T^-:^. m2ffi(ii£@^#5 1 2(Dmm^ 

2. 5 1 8(Dt?ffllJ<!:OracDll^pJte>^cC^tC«. ^(C^ 

^{ci:f). iim(4gtcL/-o^:»0i{^$n'2>. 01 
5:tei:0*a 1 6 5C«. ^;&^U^?^©T^^T>^P • F 
^D^SSt?. n^:; F5 4 6{cfc8ft:re)tiTC^-5»tiiai3Cri7n3 

[0 03 7 ] lai 6t^. 01 SCOUjK-^ h • r-A*5cfc 

To fflie^^>:^5 2 6^B#it:^[^(c. m 

5^^>^5 2 4€:SB$tt:&r^CC. f^^CCi^^^ciiSr 

r42>:r»;54 0©ffl^<D::/U-F5 2 0. 522«. 
iiK3 1 o^a-:>rf*SL. -^7=X^;W6 2 8 (HI 9 
#M) ±r»i?:«:>'>5 0 2^'fe>^ y ^^yT-SCDCc^^^^r 
S3-C*-5o 'i7xv>5 0 2*^1 *f©y:7 F • b'> • 
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[0 03 8 1 ^176^. 0 4r(Dmm3 0 4<D^ 

»^ ticc L r IBH U /cfiB» y>^-T-fe>:/«;{cis 

^y>i^5 24. 5 2 6». mm^l 0 4 (DM^mom 
[ 0 0 3 9 ] m 1 ^<Diat} 5 6 2 «^ 1 145 7 2 

^5 2 4ccfia^«(ctg^5n:^^i?S5';>y • r-fe> 

5 8 2*@S$if-5>„ ®2*-^(Dm;^;5 6 4«m 
2#5 8 e^sJrO'^^-y^f'^t^-a'IISB 9 O^lgS&U. ||2 

m^im 'j.y^bzs jciamagtcM^ ^ n/c^ 2 jss 

>:/y5 8 2, 5 9 2^lElfe^'t^^[lfea5;f75 6 2. 5 
G4i)mhti. ^ncc<i:-5Ti5:OHi5 0 4. 5 0 63&i^ 
ii-enmSgU, '^x^^•:/^-F•r*fe>■:/U5 4 0<3[) 

[0 04 0] • r-fe>:/u*-en-en(7)®E 

:/y 58 2, 5 9 2*5ctJ>^^«}ty >i5^5 2 4. 5 2 

ip) r^o^. siia5^<5D^^6?&>-:/?cDffli^ciE^$n 

[0 04 1 ] Ut^y V<Dm^^nM 
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0.522 cfc^MO^StC^tr^tSc^ttCCt o-CSlMS 

€>/ca6CC. &^x>'^ • K5 2 0. 5 2 2CDa^jl 

«6*>J:C)f|nlfe3ia()^ii3S:&cb t>©Jfflil/J^j:C:rn«J^j:^^cC^o 

[0042] UTt^y h(DMW}(Dmi&itkt. ^M(DX2ji<'y 
h»^CC*jt^^ 2-:>fe{±6r)figra0a^Waift?S4«m 
T^/ta?>CD|^dWj4^^^0/t. Z. Shiner and S. 
Oibowsky, 'Time Optimal Path Planning for Robotic 
Manipulators with Obstacles, Actuator, Gripper and 
Payload Constraints", International Journal of Rob 
otics Research, pp. 3-18, 1989 ^iJctC/Z. Shi Her an 
d H. H. Lu, "Conparison of Time-Optiinal Motions Al 
onq Specified Path", AS^E Journal of Dynamic Syste 
ms, Metisureraents and Control, 1991 ^^'CDtUJK^^C 

^^nri^^o coyyrmt-sk^. ^oimow^^ 

[0 04 3 ] u^^y h(omm(ommitom^^mmt. 
mm^y^m^o^mi:^^. ^ > t- ^ -^^mmLxm 

[0 044] i^ODD^^;^ VbOO^mS'r^^:cJ^<D 

g^lSOO. 1 5 0 2. 1 5 0 4^^U. ^2 7iJ. 
7^jxr;W • ^^x.'^ • F5 2 0. 5 2 2±©•^x>'^ 

fim^mss 1 5 0 2 <b 1 5 0 4<Dm<DipWC^m& 1 5 0 

OOgjaiigtQ^^m^^t'o S2 8«. Hm-^'yyhy* 

- A±4c 9 0 • 18 0 r iea ^ txtcummm 
n-r^m-^ommmmib 10. 1512. 1514^ 

^L/. 112 9«f'^T;U • *^x>'^ • K5 2 0. 5 

2 2±<D'^?x/\;&^m-Si^l 5 1 2 <t 1 5 1 40Ora©4i 
ra<0ig3S 1 5 1 OCD^aiaS^^^^-To 
[0 04 5 ] 02 7*>J:0'S2 9«^/c. 0:^^^i)^y'^ 

r;u • '^x^^ • K5 2 0. 5 2 2cc48{g^nri^ 
j^ci^itrcc. iSKl 5 0 0. 1 5 1 OCC?&ot:n;J<'^ h 
5 0 Oifim^^^Ai^&^iiTrii'o 0?K->r F 5 0 0 

je^^i 0 4^/M.T':;x/N^^si-r^i»cc. 7" 

^T;U- •^xy> • :/U-F52 0, 5 2 2:0502 6^d:l> 
2 9 tc^T«3Saft»fli^ffll>-CSfieK{cfie^ J: 
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[0 04 6 ] fmm 

0 1 8 ^^^mo^yy'Ammm i o e <d i m^mo 
mmv^ !imm:^i^ so 2 \mmm 1 0 4 ccro 

[0 04 7 1 ^1 9ti. 2ocr>«!.SM«6 1 8. 62 0 
6 02{t. ffliM6 1 2. rtM6 1 4. *>J:J>'2ocoMS 

M^6 1 8. 620 ^^mt^mm^ i e ^^t^^ mm 

6 1 6{^S*!ffl^iS6 1 8. 6 2 OtC^l>3&< ife2o<0 
jiffi6 2 2. 6 2 4^iii^U. cn^OSBSl^fC-^-r;:^ 
^JU • b-:$f 6 2 SCO^C^^ 6 2 6*sJ:Cf'^;:t 

• y:7 h • b-> • r*fe>:j^«;<Da':f K6 3 o^Sr-en-e 

[0 04 8] ffilJUe 1 243<fcCfrtM6 1 4C3:. 2o<7)R 

iwfff^ii««iHMi^6 18.6 2 o^sfiX-r-s. mmm 

6 18.6 20t^hii:^^m^\^. SSI1S6 18.62 

6 2Q^mim^mmm(r>m.(icnm'jj^(oMm^m& 

(pumpinq channel) 6 2 5 ^^rff^fiST^o ^J^H^Ii^CO 
gl:^fSj©i^S^HteSL. «iil^<0M6 12. 6 1 4^11 

^ 1^ tcumumr^mfSu^ n/ctos^o ^ ^ :h /ci* 

>1f- h 6 2 7 ^^Kmm^ 18.6 2 OJClEBf 

"7-0^32 7\t. ^miRi^e 1 8.6 2 0(DM6 

12.61 4i,cmm^tifcsmm[^<omfiC^mr^. ^ 
titcM^m^e 2 5 i^urcisscDpMne 3 1 ^ 

/c«R^^rfaJ<D;^P •> h 6 2 7 ccj^j 1 

5- ©raPB'C#^2 4ficr)»»P6 3 1 teS^iSB 1 

8. 3 2o<Dmm('cmm'r^ctf)mtoi.\ 2 4<@(d 

[ 0 0 4 9 ] S 2 U^. *^^CD9fM>'X7-A^S:/T^-ri5!i 

mMcommmv^^. ^mmms i 8. e 2 oox^ 

Sfm8S6 2 ^^ii<DStaiS6 1 9 ^/M^r^tjlOgf 
StM^lf 6 2 1 CCct D #Mi^6 1 8. 62 0 CD<^gf^ 

BS6 2 5«:e«s-r^c sfmK6 1 9». mnm^ mm 
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[0 05 0] IIOfH19k:Ma[L-C. //;^*M*L<« 
fg-:^'::<aS7!)i6S!iil«SJ^6 1 8.6 2 0 CC^IST 
(C. S^CD^OiSM^e 1 8. 6 2 0«. ^aSM^Me 0 

4J&saL/Ti5astijfc*rx^iBr42>r/'»; a o 8%# 

t?C <b*ig^ Ll^ Si^SM^<D:^X53^ie>':3^T*A6 0 
8«. :0*;j^i&i^i''7- -^-^ K • r-b>:/y 6 4 2(Cil^ 

•3ait?:</XAPiiK6 4 0*^tfo i^i-^ ^->^F- 

10 r-fe>:/';6 4 2t3:. ffitee 4 6 tCDtf^KtClSg^tl/c 
>ra'y:«7 * ::?'U--h6 44*Wr-2>®<^S3&^e»fi£'S. 

<Dffifi6 4 6 i t-tS? • --cf^;^ 2 8 <5:6Dffltc4tft:f 

-2>^^XvcD^^^ffi«*r'So S*r^^l52^:^5^A6 0 
8©'&S6 4 8(C«. Sftf'f^Cce^^^^t-^^^fibCD?^ 

»«6 5 2^m'r'5o AP6 5 5W. *Aj:i'cDj: ^> 

^^aisistt^. ^ipgffi 6 5 2 cc J: ^nmcmm titcm 

6 5 2tcii«:)jAt^o ?^iPij£<*(i. ^t^a5P6 5 9^/^ 
[0 05 1] mm^i^eozit. mn^titcy'aiz:^ 

SS^:^*;^AP«S86 3 9{c^]^t-^/ci?>tc. :^*XAPS 
JKSB6 4 1 ^iiiil^ 1 0 6 (D^a$CC|Eg-r ^0 0 2 1 tC 

liaJCCieB3nfc:</;^APvj:.;^;l/K(C. 

■7-f-K;<Jl/--6 7 2^/M/T. :^'X^ierH2>:/UtC 
S^^n/t:^XffiP'^^!^;l/ K 6 7 4 lim^ihi^tl^. 
[0 05 2 ] :^'>^APv::.;^;l/ K 6 7 0(i. 

WS/RmH:^ ' KXJI/-6 7 2*/^L'CaiPv^ 

j^jUF6 7 4-siajiy7XiSrau. ft-SC^iiHi^iAt?. y 
40 ^-F:^^l/-racc«J^WE?||T*&/c6'r/c*JC. fits 

olating block ) rtWlffia-T-So iQ^ltT^^O i^^-r^l/U 
> (Del ri n)r0^r C i ^ U I ^ o . 

ji^*fx^>^n5;A^ • v^'u- V 6 4 44dJ:Df:</x^ieK 
50 6 4 7^ca■r:^;^ai□v:^5^;^ F6 7 
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[0 05 3 ] :^'XAPv^?^;l/K6 7 0 (S2 0#Rg) 

[0054] &mmmm(Dti:K^mi^:^rJ^^c:^:^^m 
M*L<. ly/c*J-orSA!iM®^6 1 8. 6 2 0(C//;< 

[005 5] :^'::^^Et^X7^At^'S^;0^6iS»5. "^SCD 

mi^>)iitjffi«^ffig-r^o 1 ':3©^ifewi-c«. mm 
[0056] ij:^.m^mui^:^ms&mmwLy^. 

[005 7 ] Cti\mmiiij:<i^mt^:^7'i^r^^^f)^. 

7i\,ttfVyt)V^TWV^:y^^^'y(OT^y^ K • vt^ 
VT^l/Xtt (Applied Materials ) tf^hK^^WJi:^:^ 
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[0058] t-^ - 

ti/oC^Se 2 6 CC J: D . #^S«H^6 1 8. 6 2 0 (C nj 
ttffiS^n/ct-^ • ^'r;^^;l.6 2 8^^-ro 'C^«6 
2 6 iS^-^f^;^ 6 2 8 CC)TIII*3t^«t4-r 6 

iKaJ*5-ec^3lorf#SrirS;^^SS (ambient pass 
aqewav) «: feff^jSt* „ #t-^ • ^f=>^^;l/6 2 8 

>^;:^ h 'jTil/ • 7='>'>V;^tt (Industrial Dev 
1ce Corporation ) ^Mj^^tituWfiWMT ^ ^ 
^ (linear electric actuator) ^^tSc — ^ • T-fe 

>:/y». jR^^'^'^^s^^i/^teafiig. i^y--->^tt 

-hilt. -ec>iaK^fflcf*F;5±^^/cist)Cc. tascc^w 
tcsiKT^o 'CM<om(^atty-}i ■ vy^^mi. xy 

[0 06 0] f^fl^CC, MS^l 0 6(DTOcfflOW6 
4ilSS6-<>'l' H C i L iS-^ pJtfej^cCSI^fc J: C/Uta O T -fe > 
Uteris 3 ti/c. *-5?4oJ;C>'?S«ffi*T-b>:ru«: 

^tfigs6s^xT-A6 0 3^<^-r^, tm^^^t^yifiit 
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[0 06 1 ] '^:c>r^Egr'fe>:?^y 

6 5 1 ^Stfo «fcr>6 5 1 IJ. ^<DTSP6 6 1 

6 6 3€^<D*fc^^r#5A#5cD±gp^C*)gP53^^ 
^tfCD-C. b*>6 5 iJ&^t-^' ♦ '^7':J^d'il'6 2 8rt&C 20 

[ 0 0 6 2 ] y :? h • b> 6 5 US. ■-^f'^U 

>»U6 2 8i— jfiCC. aJiSiWCCttb'-^ ---cf^^X^^l/e 2 
8i5±i*lEi.r^tt*r^>o n#':/ h ' K^&^^^H^ 

b'>{i^f^x5?;i/6 2 8<D±(cifr{#g-r'Sci*sr^ 

So b->6 5 l^»*i'r/c25?)(c. >^;:i:/>ieilT-b>:/'; 
h ' b>6 5 ICDm^TSUe 6 1 <!:<^TSJ: 

^tc«^$n/c3si*b>3:J#{*6 5 5. :io^ifmmmi^ 

rt(Db-"i5r • -^;f==;:^^;l/6 2 8(D{4g{cJ:'Qrb->^^ 

we bb^^mcw h • b>6 5 1 i^^TScfc^ 

Jf$^T€»CiAiS3^L/<. b-^ •^f'X:5?il/6 2 8(D 

CO 06 3 ] igftr-fe^::^';}*. f*6 3 0 *> 40 
JiS6i 8. 6 2 0rtrb>^±Ttc^a$-i^€>» b>ffi 

16a5««. b*-:> • -<7'X^;l/6 2 8tC*fT'Sb>3£}$ 

mm I 0 6(DJSffiCCgSg'rSC<!:;&^il^Ll^ 
[0064] X^^>xf-A4cJcfcO'MaM?i<>::^ 
*«?B©*aSi^X-r A 1 0 0<DK^ftliai>;^^T-A«. -e 
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[0 06 5 ]S22a«. *^?g(DKSv;^f'A 7 0 0 

(ommmx^^. a-h'uy^mi iz^^i^mmmi 

0 4«. ci-Kn5;^^4sJ:a^»ii^tc|««!-r-St/X5" 

ACD^-r >:7u-A 1 0 1 ^m^mihtitcM^yf^y^ 

1 2 l^^fflTSCiJ&iM^Ul^o P-FP-:.^^! 1 
2«. a-- Ka ^'^CD^tt^SSbrifigsn/cgfm 
□ 2 8 0^aL/r. 3}<>:7*1 2 UCJ:^);^M)E7&^6S^ 
SfM^n-S^ JE:^tt7 0 5(ci:f3^5n-&jSi3^1 0 4 
<DS^«, 1 2<!:<3Wl*»k:cfcorS 

r sfsa^^ijaa^ 1 0 4i*g(c?i*ii$nsci{i^c 

t^o P- K n 1 12 <7>gf^P 2 8 0 CS. gf^^BS 

7 0 4ig:/M/'i<>:7'l 2 KcSM^ti'So l^orfcp- 
KP i5^SCDJE:t?^l£tS'r -S/ci^XC. gf^^gS7 0 4 CC 

iQ-^X^M^ (isolation valve ) 7 0 8(D±^(,C^t} 

ai oQ^tm-r^. ^m^ios^t. p-kp-^^m 

cDEE:^^PMTS/cd?)tC, §mm^7 0 4<DjE;^H-7 0 
6<t.i<>:/l 2 KDmc^m-r^. ^gl#7 0 8iJf?> 

:7-i 2 i(Drarp»i?K<i:a*s-rsK^;^>r ':'^7 i o 
-Kp-y 1 z^mMmi 0 4 5c^^d:i©aim^ 

il^^ffi7 12.71 4^g^^S, 

[0066] Aiiii^i 06{i. mmne i 9*j^cf9fm 

eK7 2 2^/^L-C, *6?l#jJ<>:>'-^^SffiM!j<>:/. 

^(^cmrnm 1 0 6 (Dummme is. 620 coji;^!!!^ 
r^ft^i^. mMmm^(tc:^a ^ 2 4*ifc«s 

<K«B5^iBgTSo M^tf-7 2 8 Cc^$n:fciI;^tcS-:5 

^Jiajg7 2 6. Jf^L< tt>';^7'A - n>^P- 
^<D— g|5*^;^P V hJl/^7 2 4CcMfflifi#^3llfi'r-So 
gp^P6 1 9«^S^iS (H2 iiiiKL. S 

*-efa©K7 2 2 ccm^-r s c <b3t>5a$ uc^ 

[0 06 7] 1 -:^(OmkX\%. ^BS^ 1 0 4 tC 

iSKL-CC^SXP^i h#;feJ:afS^^l 0 6fc<i:a^P 
- K P 5^ 1 12 OS^$ijfflJS«. P- K P ^ 

b#^PiC:ft:p--KP^^^Si:BS^T'S5^-f >^^' 
<b*a3»3#€>H5rK. P-KP-y^^<DEE;^*pJK-r-S 

^L<«iS<T-5it^*i!3)i*6o P--KP--;^^<DEE:^? 
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[006 8] mstm(osjj\t. 2mK)(D:f7mvmm^ ti 

seen-- Ka :^i5'^l 1 2<d:^V y h^^mcxio<. 
[0 07 0]a22btt, ±iB<Dx^r>rV • ^«^>>'^' • 
[0 07 1 ] • 7i-^y^:^^J:V^tf>f.(Dmi& 

^V- ' FM:^y^:53^2r*fe>:/U^/^Lr^i'>>'^' 
!S3ftS2o(DOT<HO>t/;^eSStCi»«L, ^ + >^^*tt:rttc so 
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(ommim^iLi^kx^m. *fc«:tfx^Efik:«A3n 

[0 07 2 ] sa^g 

^1^6 1 8. 6 2 0CCli5@/l^RF ( "CRF" ) WS. 
i^Xf-A^ffiffl-T'So EN ItttCcfc-^rSfiS^n^i^:!: 
r-i^X • ->V-X (cenisis Series) <D1 3. 5 6MH 

(fixed match ) iffifflf -Sd: ^ tcffttf-^n. 

^rttiS-r-So 1 : SfeiTOVSWRraiSl 2 5 0Wi^ 

^5i^iSRF^g*jJ:cm^iSRF^*S^*Jia^ 
CCg^*St*-5/ca?)tC. S3£S^x>^n-i;^^ (fixed ma 
tch enclosure) ©KftCC«<g«r? ^ ^l/^^ifflJ^i^iiisn 

[0 07 3 ] EN I tti?<D3 5 0 kHzORF^!^^ 
i^XT-ACDf^gUcDRF^Sffl^-^^tCffigt. [H) 
l4^--:/;!/'C@SRFS^HKtcjgl^-r'So fiiaigRF 
locD/h^x>^n-^tP^-r{g;^fficD^^*J 

^ufm^m,^wmDWin^wm^. <fflg?SRF^*s 

[0 07 4] ^PS^ ';-:=.>^ • 
02 3*5^:0^0 2 4 *l6?|oaPii' ^ • ^ 
i^^-;i/8 0 0(D*4tSigfcJ:(>*IKfflar*^o ^IfeWKi 
J:5^Pi^i;-^>^'-^:t^:x-;U8 0 0{S. APS 2 
0^/M.r«M^l 0 6<0«IS®iS6 1 8. 6 2 0CCS 
iSPi^ •=eSx^^;l/8 0 06i. -iS 

[0 07 5 1 • ^tP*-;U8 0 0«. 

Hyffi:^/::^«if&®8 0 4. Aaji^l oec^tcieg^n/c 

MHitste^t^s 0 6 . m^xm\tm^xmm'^:^^xm 
{fr-2>/c2*c[)ma^g8 0 8. mfifr^^fcj:i:;^isa$ijffli 
«»8 1 0, ^^umm^ 1 1 ^/M/T^Pi^^ftiis^ 

K:eiK^^a»©*/c««8 1 2^^0o ^*>J:CK?SfeMS(l 
WSm^ 1 0«. BtllE:^/X8 0 47&^e>^Pir£tt^t^8 0 

^806«, :^;;^#t|^§8 1 3:&5Mat-5r>>l'^-'^A 
• x>^n-->^i^^^tfo maSSSS 0 8»-^>ri?oigi 
ciitiSS^s 0 5tcJ:'^rx>^p--i;^i. 

8 0 3rt(C^A^neo :^'Xftt&«8 1 3»"v'>r^PiS 
1 2*/|'Lr:</X^ffir*t2>:/i;jcS6AO. 3e>tcj[is 
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mmtZ. 5 4GHz<Dv^^Pift^*g-C* 

[007 6] ff.^tf?wtc. as+i' y r • :^/;^(lS8 i 
r^-So as+i- 'JT * T;i/rf>. ^ 

*ymc. ^+i;T -:^;^«. :i7y"::->y • y*Ui2X«r 

/c«S^f t ^l»t:r ^ C <h ^ ^ -5 c 
[007 7] ±a$©lli60«Tii. ^l?3jyt«lftc:7 ^ ;l/ 

lute. CO:7^;b5?^31'ro :7^;U^(i. SiJ:;tt^®cr> 
*lfO. OlJ^jrl^LI^O. 0 3 5 ^a>(D:7 JV^^fifffl 
[ 0 0 7 8 ] :7 »BSrSt4^b^F*9K:*JW-SSJS 

commit bx^bfc. mtL<rj:<mm^m^r^ 

[0079] Aim(OmmVlit. mm:^:^tr N F B-C* 40 

2 'J h;i/rib»5. ^i'>>'>'c[>ll:^«iii^O. brjii^^iym 

2. Storr-C^-B. BtflS:^>^^rSttaT-B/c«>(C, ^-f 

^ummm^\tm5oorj:\,^L»]i soowa 1 1 s 

0 0?:cl^b*^2 0 0Wa t t s ^^^-^XvCCtttJ^-r-Sc 
3^ct^O$^2 0:J<;l/hT'*-5Ci^^To iE5i3^j:mEE*Jcfc 
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[0 08 0 ] (Si) . K-:/5ti/c(doped)^^ 

m. mit^-^m (s<3n+4) , ^^c^mit^-^m (si 

02) ^JgLSi^iifc^^>^<\t, NF3:^*X3g:^:^*Xi 

cn6<D^»;-^>d/iig«, 13, 5 6MHz<D 
R F -C*5j 1 L 2 K WCDS:^ U^JKc J: 37'^ X 

[008 1 ] ±i^<omMmx'{t^^i^ pffi^^s^mi* 

rBulg;^/x^n§14{b-r^?&^. Sulg:^x^r§ttat?#-2>^ 
(RF) :feJ:afv^>;a^e (MW) ^^LfcDCtem 

^ m. NF3. CF4. SF6. C2F6. c C 1 4. C 

!?^^b^«5<Dy/;^r*-5« 

[0 08 2 ] mm^vX'7:^m^y''^:<'^tmmrh(D 
MPgffi14^b^«^1'>>'^'35^»^a<ccitL-cffig'r-s 

Sl>?Stt^b^^M t^F*) ^'x>^>y^^ 

fb'r^>/tdbtCi^i^j^cCx^;i.+'M6i. ^BrStt{b^r>!/x 
«rr£t4^b-r'5>/cd&CCiii^S^cx;^;l.=^«J:0. •ro<bii;>^5: 

[0 08 3 ] fmMi^^^mntcim.^cmmm^WM't^ 
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[0 08 4] • :?'oH2><r». ttffi^ 

fK{.mm(om^mm^^cti)^T^^. ttfmrj:BtfBm 20 

mL^'^^^c^(.cmn:.^mm<ommL : 4 0 0 k h 

z^j:CiL13. 5 6MHz ) *i-«$WCCffiffl$n. 

ty:^^Mc^m^Uimx^^s Lftij^^rmmti^^ 30 

[008 5] ^Uifv^>^ 
(Dra<D-f>^ @8CC^-rCRT^r::$r*jJ: 
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[0 08 6 ] m^^tiy:^f^Apm^m±'cmy'r^^> 
n-Mj, W;itf6 8 0 0 or-fe>:/umfi. c. c + 

A/)5rj>- K^^^V^n- FL. -ec;^)^^ C P Ujir^:^ ^ 
[0 08 7]S25J^. :3>t•^-^$^ • :7-n^^A 1 4 

1 0 (D^mrmmmmmm^omM^u v ^m^&^o 

n42;^iliRlf:/ji/-^>l 42 0{cA:t>-rSo :/aH2;:^ 

xjHRif ^> 1 4 2 0«. ( i ) MSICDMS^. 
( i i ) -e<Djiia^^f^«iLT:0fM©:7'cH2;^* 

EE*F. RF/^VT;^m:^>^^;l/'^fi8#^:t^^-i;^^<^r<D 
[0 08 8 ] '^ui2 7.^mmr^tc^icm^fj:n^'^m 



(15) 
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C 0 0 8 9 ] r^*n-fe><ja^^^t:r-»^:/Jl/-^> 14 3 0 
:7'aH2XiS«?1^:5^Jl'-^> 1 4 2 03(p6aigiJ$n/c 

-5- :/n-fe;^JIIil*<^t:fif:/;l/-^>l 43 0«. (i) 

^^^^-r^mpg. ( i i ) ^m^<D!immr't^(o-y^ 

-bx^^Uff tp-C^^^^j^^^^-r-SSPS. ( i i 20 

T-5>Ci*Jr#6o 30 

c 0 0 9 0 ] mmtn'*^':fjv-^> 1430 3&«^<3!)«ts 

::^oH2;?^ - ^2^ h • >'^•^^-^*^^'>/^*^S1^• :/>'^■" 
^> 1 4 4 0 a - c tctgTC itcjroT. ':^n-b:^ ♦ -b 

t:f1f:r;i.-^> 1 4 3 Otci:or3«£$n/c:?^n-fe>^ • 
>1 440a«. ifiS^l 0 8P*9'C©;^^<»:?3?y >i$^*> 40 

4 5 0. teS^;^«!J!5)-9-:/.ri.--^> 1 46 0, B.tifm 
VrfJl^-^^l 47 0. t-^$flai-tf 1 4 8 
0. fcJ:0*>^^Xv$ilfflli^:/;l/-^> 1 4 9 0^c^*^*> 

iiaiai 0 6r^^ft:?'D-fe;^%||^f 0 so 
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fc{.>tf>(iC J: o r , -eoffio ^ 1- > >'^'$^Jfi|•t^ r/i^- ^ > ^ 
41. ^i'>>'^'l?8i1?*:/Jl/-^>l 44 0a«. Sltf^ii 

1 4 4 0 a mmtiffv-^)\^-'^ 

> 1 4 3 0?&^<^'(7)i&S^l 0 6*sJ:af:7'p^;:^ • -fe v h 
1 44 0a{i. ®^^^f^i'>>'^*«I^E£ 

[0 09 1] y^CC. 02 5(CMjibr. 1$^C^)^^'>^^' 
geg1f:/Jl/--5^>l 4 5 0«. '^?:c/^;S:--C7=:^3^J^6 2 

>r^:^5l5^^lSgl 0 etcBXOii^nSi. ^7';<^;t/6 2 8 

1f:/jl/-^>l 4 5 O&i, ^t'>>^mfllJ->^;^-^> 1 
4 4 0 a 3{r» e>te^^ n/c^J#f*cDiiJ3 (cHii-r -5 :?'P -fe 

[0 09 2] y'uiz:^ ^ ij':^mm^^)\^-'^lyl A^O 
A • F^^t?o i2^a:^':^$fJfflJ1f:/;l/'-^> 14 6 0 

-So 9mii:^mm^^)\^-^y I AB o\ix. ±x(o^^ 
ju-'9^>i 44 0accj;-:?rpfiyfUi3n, "^^i^^mm 

-^>1 4 6 0«. fi:^mtmm^\0^(DiiX^m 

^t(ofmm-pmn^wii^. igtiiiL { i ) wmm& 

^> 1 4 4 0 2itf>h^V)W.-yfcmm.(0^t ^tbl^Uv 

( i i i ) i£:^ccj£t:rix/x«iftw«8<DiSM^iisS'r 

1 4 6 0«. :^/;:^lSM3&^fel^?^j:ifeji'C^cli3{P^il 
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[0 09 3 1 •7-a-bx{c<J:-:>r«. K^tMim:^^y^^!Sk 

Se^CC, mt3:f*b^x^;l/5r;l/V'>^> (TEOS) 
m¥k^T-^>^V (bubbler asseitolv) vmitmm^m 
cfc^cc. :/n-fe;:^gSlf*/;v-^>l 46 O^fffiS-r 

1 4 6 ojcts. mm<D«}mij><.mm^mmr^fii^^ 

fflI1^:/;l/-^> 1 4 6 0». ffiSOMil:^ ;^ifiMCC*rL 20 

m^A^-r^t. ^i^tf:^(Dmm. ^mm^mmoyK 

[0094] ffi:*SiJ»lf i 4 7 0 

^> 1 4 7 O^P^tftiUf ^^'lyJmmV'^}l^-^ly 

ris^n^. EEt}mm^':^)v-^iy 1 4 7 o». mmm 
I D am. m^. i^^uwi^) mm^-^^^-^^x^ 

^ > 1 4 7 0 7.U vV ;1/^^{RfScd^P1^ 

r -6 J: -5 CC f^^T -5 c i T- # -5 , 
[0 09 5] b-:$rfl|ai'9'::r;V-^^> 1 4 8 Ott. -i^jt 

/^ 5 0 2 ^ Snl^-r /tabCc^f ^ ^ > ^ ^ b - ^ 
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f >/>'esif::^;u-^> 1 4 4 0 a^c<=fcorPfC^'tb^ 

t-47©J^aI't^>^;l/-^>l 4 8 0«. ^7=;<dr;i'6 2 8 
ccieg $ n/c^m*f o®Em;^ ^S'jffiT c i j: r 

^WBfJ-r^A^ *fciS4;x^3i^^^fflurMS«:it& 

(radiantlamp) ^rfi^ffll/T^r 6 2 8 ^rJjnJftT 

'SiS^. fc:-:J?$iJ®1^::r;i.^^> 1 4 8 0»^>:7'(CH1 

a^l 0 675iSjE(C?iiifia^?ti^cCl^iS^. ^>:7'$/c 
[0 09 6] :/^Xv$lJ®lf:/Jl/-^>l 4 9 0«. ffi 

s^i 0 6rtcD:7*p-fe;^m®ccEn}in$n5R F>'^'^r;^ 

tc. :7--^X'7$W'tf:/;U-5^> 1 49 04>^i'>>'>'gS 
1f:r;l/-^>l 44 0 aJc<fcorBfC)fm$n^o 
[0 09 7] *:^W(0>;^r-A*:7"^Xv • x> 

iSme (HDP) CVD^-^PVD^^jJ^^x-;^ 

cvD^^^efe-Scfc^jcMrs-r-sci^^^srt^o loo 
[009 8] i^A±(o^mu^^m(D»mummm(>cm'f 

[^®(D®*J^j:§^|g] 

[^1] • n-^^<^->-^>30>6A^alee2^c^:>'^' 

[H2] (A) -5^^ Fy> • ^5?>^n5^-tt3&i6A 

mX^^o (B) Vrj/ hy> • f'i'^ai^-ti;^^:^^ 

A*«ifiE^j:^>':'^«ifflffl©iiai^^x^ • y-}U(omm 



(17) 
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[04] *^coK3g«!®e^::<f-Aor>l*JS09©mH 
[H5] *^©fi^«iffl^^:;^^A<01ilJfi«®K¥M 

[07] 7^ A<D 1 JISfeWCD WEa 10 

[09 ] :4s^?B©D-- KU i^Mrtffl5<D^«WiEffi*4a 
0T?*€»« 

[010] :$:^?gcr)D^Kn-y ^^CDfKffi0-C&'Sc 

[0 1 1 ] a- FP i^^oiEaJcgxjjf^tt^^n/ty- 

[012] *:^?a©a- K a v ^m,m\\(ommm<omsi 20 
0r^'So 

[013] rtgi5(cteii60x/> • /^>KiJ>^am^^ffis 

[014] *lilH©i83ll^(DflPJ[S»rM0r«»^, 

[015] ffi31^*JJ:J:>'^iLS^cD^ffi0'C^D. ^21^ 

[016] m^^^^ummsowmmv^'o . m^-m. 

[017] ^SW©"? • y>> H >J • t^X^ACD* 



[018] *s^?gcD«ias(^) 1 mm(oimmv^h. 

[019] *:^W<Di&S^<D 1 S|j56«©»fffl0r*5, 
[02 0] :^'x^ier-b>:rt;cD^»0r*'So 
[02 1] M*BXDnu/cl^<D*^?g©A&iOg<D¥ffi 
0TA^>o 

[02 2] (A) *^?g(DK^i^;^7^AtDTO0r 
ft-So (B) *^H^<D»IJCDK^>>X7"A©««K0T' 

(C) **?B<?)«U©SSi^:5^7"A(DPBS0'r 
[02 3] M®^5cax»:)W:f6ti/c3tPS7*5Xv^(D§4 

ta0-c*5o 

[02 4] ^^Cca(DffW6n/cSH:/5X-:?^<DBr 
ffi0'C*^„ 

[02 5] :/n-b::2iS0i»ffl<Dn>t' rfxi^^h. 

[02 6] *siwcDPd<>:' h<D«sB#rasgs^^-r«3ii 
[02 7 ] 02 etc^f sffi<D«aiis^fli^7n-ri^^ 

[02 8] %^m(OU^^-j KD^SB^^MK^^TJSjII 
^<O^ffi0'C*So 

[02 9 ] 02 scc^-reKtDsaiss^^^Tj^-ri?^^ 

[^-^©gftlBl 
1 0 0 
1 0 3 
1 0 4 
1 0 5 
1 0 7 
1 09 
1 1 0 
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1 2 1 

2 1 8 
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